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Hydranencephaly is characterized by severe dysgenesis of the cerebral hemi-
spheres, with relative preservation of the thalamus, cerebellum and brainstem. 
Modern neurological imaging techniques have demonstrated that the affected 
regions are usually localized within the territories of the middle cerebral arteries. 
Evoked potentials have confirmed the imaging findings. This article reports on two 
neonates with hydranencephaly who presented with normal appearance. Neurologi-
cal images were characterized by marked reduction of the total brain cortex, which 
was replaced by fluid. Evoked potentials demonstrated preserved auditory evoked 
potentials but a total absence of visual evoked potentials. These diagnostic techniques 
provided efficient and precise information concerning the extent of intracranial 
dysgenesis.
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1. Introduction
Hydranencephaly has been described as a severe 
congenital anomaly of the central nervous system 
in infants, where the brain is characterized by the 
almost total absence of cerebral hemispheres within 
a relatively normal cranium. The brain is largely 
replaced by fluid-filled spaces resembling a large 
intracranial cyst with preserved falx, and a rela-
tive normal posterior fossa.1,2 Hydranencephalic in-
fants may look remarkably normal after birth, but 
structural defects can be demonstrated by modern 
neurological techniques.
The distribution of the lesions in hydranenceph-
aly has led to the suggestion that its pathophysiol-
ogy is related to vasculopathy with internal carotid 
artery occlusion.3 Stevenson et al1 performed mag-
netic resonance angiography in a newborn diagnosed 
with hydranencephaly, and showed an absence of 
internal carotid intracranial flow.
Figure 1 Infant with hydranencephaly showing normal 
appearance after birth.
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2. Case Reports
2.1. Case 1
A 1-day-old female, born to a 36-year-old mother, 
had a birth weight of 3585 g. The pregnancy was un-
complicated, except for maternal cocaine addic-
tion during the first trimester. Suspected congenital 
hydrocephalus was detected by prenatal ultra-
sound, and the infant was therefore transferred to 
the neonatal intensive care unit for evaluation after 
birth. No craniofacial dysmorphism or defor mities 
of the extremities were noted (Figure 1). Primitive 
reflexes, including suction and grasp reflexes, 
were intact. Laboratory data were all within normal 
limits.
Transcranial ultrasound showed the absence of 
cortical mantle with almost total absence of the 
brain mantle above the level of the thalamus 
(Figure 2). A brain computed tomography scan 
demonstrated absence of bilateral cerebral hemi-
spheres in the middle cerebral artery territory, 
and their replacement by a large fluid-filled cav-
ity, consistent with a diagnosis of hydranencephaly 
(Figure 3). Electrophysiological examination was 
performed, and visual response revealed a flat pat-
tern (Figure 4), while the auditory evoked potentials 
were normal for waves I−V (Figure 5).
2.2. Case 2
A 7-day-old female, born to a 20-year-old mother 
at 32 weeks’ gestation, had a birth weight of 2290 g. 
Transcranial ultrasound and brain magnetic reso-
nance imaging revealed replacement of the cerebral 
hemispheres by cerebrospinal fluid, with remnant 
structures in the suprasellar region. The falx cere-
bri, bilateral basal ganglia, thalamus and cerebel-
lum were preserved (Figure 6). The visual evoked 
Figure 2 A transcranial ultrasound image, coronal plane, 
showing absence of cortical tissue with replacement by 
fluid-filled space.
Figure 3 Hydranencephaly was shown by non-enhanced 
cranial computed tomography.
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Figure 4 Flash visual evoked potentials in an infant with hydranencephaly. Evoked potentials were absent.
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Figure 5 Auditory brainstem response demonstrated identifiable waves I−V and was within normal limits with an 
80 dB stimulus.
potentials showed severe diffuse dysfunction, but 
the auditory evoked potentials were normal for 
waves I−V.
3. Discussion
It has been suggested that hydranencephaly results 
from vasculopathy with carotid artery occlusion.1 
This hypothesis was supported by the distribution 
of the marked hemispheric destruction observed in 
patients with hydranencephaly. Myers4,5 performed 
experiments to investigate the effects of ligating 
both the common carotid arteries and the jugular 
veins in monkeys during early gestation. This re-
sulted in subsequent cerebral dysgenesis and focal 
destruction, with the regions supplied by the ante-
rior and middle cerebral arteries being reduced to 
thin transparent membranes. The tissues supplied 
by the posterior cerebral arteries, which receive 
collateral blood flow from the vertebrobasilar system 
through the posterior communicating arteries, were 
usually mainly preserved. These findings support the 
proposed pathologic process in hydranencephaly.
The diagnosis of hydranencephaly requires 
early and accurate determination of brain defects. 
Tran scranial ultrasound provides a convenient di-
agnostic method,6 while computed tomography/
magnetic resonance imaging have advantages in di-
agnostic accuracy.1,7 Differential diagnoses include 
Figure 6 Magnetic resonance image of the brain show-
ing almost complete absence of the cerebrum, which is 
replaced by cerebrospinal fluid, consistent with hydra-
nencephaly. Thalamus and part of the occipital cortex 
remain visible.
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other conditions that cause the development of large 
fluid-filled spaces within the cranium, including 
severe hydrocephalus, holoprosencephaly, and large 
bilateral subdural effusion.8,9
Evoked potentials have been used for the clini-
cal evaluation of neurological outcome in brain in-
sults. Electroencephalography and somatosensory 
evoked potentials showed an absence of cortical 
activity with the preservation of waves of brain 
stem origin.10 Visual and auditory evoked potentials 
confirmed this conclusion.2 The absence of visual 
evoked potentials implied that some pathways, 
including the lateral geniculate body, optic pathway, 
optic radiations, and occipital cortex, were non-
functional. In contrast, the well-developed auditory 
evoked potentials suggested a physiologically intact 
auditory pathway. The early components of auditory 
evoked potentials are believed to arise from the 
brain stem, and were intact in our study, though 
these findings contrasted with the report by Gururaj 
and Chand, who recorded an absence of auditory 
evoked potentials.11 The presence of auditory evoked 
potentials suggests an intact brainstem structure.
In conclusion, studies of evoked potentials con-
firmed the imaging findings of extensive cortical loss 
in hydranencephaly, and use of both methods added 
diagnostic specificity and prognostic clarification to 
the evaluation of infants with hydranencephaly.
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